Objective. The fear avoidance model has served as a popular, heuristic model in explaining the transition from acute to chronic pain. In addition, the significance of pain-related acceptance in chronic pain development and adjustment is underlined in a vast number of empirical studies. The objective of the current preliminary study was to investigate painrelated acceptance as a mediator within the key cognitive relationships proposed by the fear avoidance model of chronic pain.
Introduction
For more than two decades, the fear avoidance model (FA model) has served as a popular heuristic model in explaining the transition from acute to chronic pain [1, 2] . The model proposes a negative cognitive-behavioral developmental pathway from acute pain to persistent disability, disuse, and depression [1] . From a cognitive viewpoint, the perspective is centered on the catastrophic interpretation of pain leading to fear of pain and fear-related beliefs about avoidance [1, 3] . However, explicit calls for refinements and broadenings of the model have been made in order to further understand the complex concepts of persistent pain and associated problems [4, 5] . Within the field of chronic pain, processes related to psychological flexibility such as pain-related acceptance have recently been suggested as highly important to pain adjustment [6] . It is further proposed that a lack of painrelated acceptance and a persistent motive to avoid or control pain may overshadow other important life goals [4, 6, 7] , and in this way, a lack of pain-related acceptance may serve as an important risk factor for maladaptive pain-related strategies as proposed within the fear avoidance circle. Hence, pain-related acceptance may be an important underlying process within the FA model.
Pain-related acceptance can be defined as willingness to engage in activity in spite of pain and to allow the experience of pain without the need to avoid or control it [7] . Also, pain-related acceptance involves a reorientation of one's attention away from pain-related issues and toward more positive, rewarding aspects of life, thereby disengaging from struggling with pain and instead applying a more realistic, goal-oriented approach to life [8, 9] . Painrelated acceptance should be considered as more than just a mental exercise, but instead as covering a set of different processes in relation to pain [10, 11] . It has further been suggested that repeated, inflexible efforts to control or cure pain might be maladaptive in their own right and thereby present a risk for increasing disability and distress, leading to the notion that pain adjustment might be better achieved by replacing ineffective struggles to control pain with acceptance of pain [7, 12] .
The significance of pain-related acceptance in chronic pain development and adjustment is underlined in a vast number of empirical studies. Cross-sectional studies point to higher levels of pain-related acceptance being associated with lower levels of distress and disability [7] as well as better adjustment [13] and more adaptive coping strategies [14] , and, likewise, pain-related acceptance has been found to account for more variance of mental well-being than both pain intensity and pain catastrophizing [12] . Also, longitudinal studies point to higher levels of pain-related acceptance being related to better emotional, social, and physical functioning over time [9] ; further, pain-related acceptance has been found to predict pain intensity, pain interference, physical function, and depression [15] and disability [16] . With regards to pain-related acceptance as a mechanism within this perspective, Vowles, McCracken, and Eccleston [17] found pain-related acceptance to partially mediate the effect of pain catastrophizing on several variables related to patient functioning among chronic pain patients. Together, this emphasizes that painrelated acceptance could serve as an important countermechanism in the development and maintenance of chronic pain within a fear avoidance perspective of pain. Hence, interventions targeting chronic pain within a fear avoidance approach might benefit from initiatives that heightens patients' pain-related acceptance, as have been suggested elsewhere [4, 13, 18] . Therefore, the aim of this preliminary study was to investigate pain-related acceptance as a mediator of the key cognitive relationships proposed by the FA model. It was hypothesized that pain-related acceptance mediated the relationships between 1) bodily pain and pain catastrophizing and 2) pain catastrophizing and fear avoidance beliefs when adjusting for bodily pain.
Materials and Methods

Procedure and Participants
Participants were a convenience sample with chronic nonmalignant pain recruited from a specialized, multidisciplinary pain rehabilitation center in the Region of Southern Denmark. Upon referral to the pain center, 176 eligible patients were invited to answer questionnaires pre-and post-treatment in order to measure treatment effect, which is reported elsewhere [19] . The current study is based on these baseline data. The conduct of the study complied with the Declaration of Helsinki. As the study consisted of questionnaire data only and treatment was not affected by participation, this study did not need ethics approval according to Danish law [20] .
Questionnaires
The questionnaires used in this study were as follows:
Bodily pain was assessed using the bodily pain index on the Medical Outcomes Study 36 Item Short-Form Health Survey (SF-36) [21] . The bodily pain score ranged from 2 to 12, with a higher score representing less pain and pain interference. The SF-36 is a wellvalidated health status instrument also used in chronic pain populations [22] . Most reliability measures have exceeded 0.80. For the two summary measures, scores usually exceed 0.90 [23] .
The Pain Catastrophizing Scale (PCS) [24] was used to measure catastrophic thinking related to pain. The PCS instructions ask participants to reflect on past painful experiences and to indicate the degree to which they experienced each of 13 thoughts or feelings when experiencing pain on a five-point Likert scale (0 ¼ not at all, 4 ¼ all the time). Scale sum score was calculated from all items, with a higher score indicating a high level of pain catastrophizing. In this study, internal consistency, measured by Cronbach's alpha, was excellent (a ¼ 0.91).
Fear avoidance beliefs were measured using the three fear avoidance items on the € Orebro Musculoskeletal Pain Screening Questionnaire ( € Orebro) [25] . Each item was answered on an 11-point Likert scale (0 ¼ completely disagree, 10 ¼ completely agree). Earlier studies have found the € Orebro to be a reliable and valid instrument (e.g., [25] [26] [27] ). In this study, Cronbach's alpha was good (a ¼ 0.85).
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The Chronic Pain Acceptance Questionnaire (CPAQ) [8] was used to measure pain-related acceptance. The scale is a 20-item measure of acceptance of chronic pain that yields a total score and two subscale scores for pain willingness and activity engagement. The scale has been widely used in studies of chronic pain and has good psychometric properties [8] . The internal consistency of the CPAQ as measured by Cronbach's alpha was good (a ¼ 0.86).
Statistics
Prior to data analysis, all data were screened for errors and missing values. The percentage of missing values was small (<8%). The Maximum Likelihood algorithm was used to impute missing data [28] . Descriptive statistics of the data set was performed, and Pearson's correlations were used to examine the associations between pain-related outcomes.
Mediation analyses were performed using the approach proposed by Preacher and Hayes [29] [30] [31] . The model was specified and estimated using the macro process for SPSS based on maximum likelihood estimation and 1,000 bootstrap draws. To test the first two steps of the FA model, two separate mediation models were estimated. In the first model, the direct effect of bodily pain on pain catastrophizing was estimated, and the indirect effect was mediated by pain-related acceptance. In the second model, the direct effect of pain catastrophizing on fear avoidance beliefs was estimated, and the indirect effect was mediated by pain-related acceptance adjusted for bodily pain. The hypothesized mediation models are presented in Figures 1 and 2 .
The following terms are used for the different pathways: The "total effect" is the relationship between bodily pain and pain catastrophizing (first model) and pain catastrophizing and fear avoidance beliefs (second model) (path c); the "indirect effect" is the effect of bodily pain on pain catastrophizing (first model) and pain catastrophizing and fear avoidance beliefs (second model) via the mediators (a*b); the "direct effect" is the effect of bodily pain on pain catastrophizing (first model) and pain catastrophizing and FA beliefs (second model) adjusted for the mediators (c'). The strength of the mediation is represented as the difference in the estimated path c and path c'. Full mediation is evident when path c is statistically significant, but becomes nonsignificant after adjusting for the mediators. The percentage mediated by the mediators is calculated as 1-(c'/c). Findings from the mediation analyses are reported as unstandardized regression coefficients. P values of 0.05 or less were considered significant.
Results
Participant Characteristics
Out of the 176 chronic pain patients who were invited to participate, 125 patients (mean age ¼ 44.1 6 11.5; 78.4% women) completed the baseline questionnaires and were included in the analyses. There are no data on the remaining 29% as they did not wish to or were not able to participate. All participants were experiencing chronic nonmalignant pain; 32.8% had prior experience with relaxation and 21.6% with mindfulness. Table  1 illustrates patient characteristics on the four included pain-related and psychological variables. For more detailed information on the pain center's population, which has been found to be comparable with the current sample on age, gender, and bodily pain score, please see Andersen, Andersen, and Andersen [32] and Vaegter and Graven-Nielsen [33] . Table 2 , all correlations between painrelated acceptance and other pain-related variables were statistically significant (P < 0.001) and of moderate size. 8.03, P < 0.001). The total effect (c') of bodily pain on pain catastrophizing was negative and statistically significant (R 2 ¼ 9%; P < 0.001) with no mediators in the model. When the effect of the mediator (pain-related acceptance) was included in the model, the direct path (c') turned nonsignificant, indicating full mediation. The mediator (pain-related acceptance) accounted for 82.2% of the total effect (P < 0.001). The effect estimates for the mediation model are presented in Table 3 .
As illustrated in
Pain Catastrophizing on Fear Avoidance Beliefs Mediated by Pain-Related Acceptance
Path a of the mediation model shows that pain catastrophizing was significantly associated with pain-related acceptance (b ¼ -0.97, t ¼ -8.03, P < 0.001). Path b, the association between pain-related acceptance and fear avoidance beliefs, was also significant (b ¼ -0.10, t -2.50, P ¼ 0.015). The total effect (c') of pain catastrophizing on fear avoidance beliefs was positive and statistically significant (R 2 ¼ 22%, P < 0.01) with no mediators in the model. When the effect of the mediator (pain-related acceptance) was included in the model, the direct path (c') turned nonsignificant, indicating full mediation. The mediator (pain-related acceptance) accounted for 56.1% of the total effect (P ¼ 0.02). The effect estimates for the mediation model are presented in Table 4 .
Discussion
To our knowledge, this is the first study investigating pain-related acceptance as a mediator of the key cognitive relationships proposed by the FA model. As hypothesized, pain-related acceptance fully mediated the effect of bodily pain on pain catastrophizing and the effect of pain catastrophizing on fear avoidance beliefs when adjusting for bodily pain, suggesting that pain-related acceptance is an underlying mechanism within the cognitive steps of the FA model. Furthermore, pain-related acceptance accounted for a large percentage of the total effect in the associations between pain and pain catastrophizing (82.2%) and catastrophizing and fear avoidance beliefs (56.1%), highlighting the significance of pain-related acceptance within these processes.
These results are consistent with existing literature in the field emphasizing pain-related acceptance as an important factor in coping with chronic pain [15] [16] [17] 34] . Moreover, pain-related acceptance has been found to account for more variance of functioning when directly compared with active coping strategies, suggesting that pain-related acceptance has more utility than active coping strategies for adjustment to chronic pain [11] . Also, Vowles, McCracken, and Eccleston [17] demonstrated that pain-related acceptance partially mediated the relationship between pain catastrophizing and patient functioning. Together with our results, this points to pain-related acceptance being a mechanism within the FA model as a whole.
Additionally, our results fit well with recent suggestions made by Crombez and colleagues [4] to embed the FA model into a larger theory of motivated behavior that encompasses multiple competing, valued goals in determining pain-related behavior. Within this framework, pain-related fear may not only develop as consequence of misinterpretations of pain; rather, the implications of pain in obtaining personal, valued goals may also be of meaning for the risk of entering the maladaptive path of the FA model. Moreover, a persistent intention to avoid and control pain may also lead to a diminished focus on other important life goals. Hence, avoidance behavior as described in the model may not necessarily just be the result of fear of pain, but also the result of a lack of pain-related acceptance and a persistent motive to control pain. Here, the authors [4] argue that the maladaptive cognitive-behavioral patterns within the FA model can be seen as a consequence of misdirected problem solving where pain-related acceptance and goal adjustment are suggested as necessary to break off the maladaptive circle. In this way, pain-related acceptance may hinder the misdirected problem solving and, thus, prevent entering the vicious circle illustrated by the FA model.
In terms of further interpretation, our results help clarify the underlying nature of the processes proposed by the All correlations are significant (P < 0.001).
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FA model and highlight the importance of pain-related acceptance in driving these. In this way, higher levels of pain-related acceptance possibly counteract an individual's tendency to react with catastrophizing and fear and thereby overrule the direct effects postulated in the FA model. Hence, the level of pain-related acceptance is important to the association between pain and the fear-full, catastrophic reactions because it fosters a different attribution of meaning of pain. As such, it is the lack of pain-related acceptance that fosters a catastrophic interpretation of pain and further fosters development of this interpretation into fear of pain and beliefs of avoidance, meaning that higher levels of pain-related acceptance could be protective against the maladaptive mechanisms described in the FA model. In a similar vein, Schü tze and colleagues [35] found that the level of mindfulness moderated the relationship between pain and pain catastrophizing, suggesting that higher levels of mindfulness might be protective against entering the maladaptive circle. Indeed, acceptance and mindfulness are similar concepts [36] , and thus might share a comparable role within the FA model.
One important thing to keep in mind in the interpretation of the results is the close relatedness of the variables, as conceptual proximity can be an issue. For instance, pain-related acceptance and pain-related catastrophizing are highly correlated in the current study (r ¼ -0.63), which could be interpreted as a sign of conceptual overlap. However, the correlation is not high enough to infer multicollinarity (>0.80 or 0.90) [37] , and theoretically the constructs of pain-related acceptance and pain-related catastrophizing are not merely opposites, while they are indeed interrelated (e.g., [38] ). Likewise, studies have reported the unique effect of pain-related acceptance on several outcomes, also after accounting for pain catastrophizing. For example, one recent study found that change in pain-related acceptance was a strong predictor of changes in depression and disability after pain treatment, also when accounting for changes in pain-related catastrophizing, and specifically found that pain-related acceptance was a significant predictor of disability while pain-related catastrophizing was not [39] , highlighting the unique importance of pain-related acceptance.
From a clinical viewpoint, our results tentatively point to pain-related acceptance as being relevant for treatment initiatives. With pain-related acceptance being an important mechanism, it could be possible to protect against the negative fear avoidance cognitions and maybe also the further maladaptive circle of behavioral avoidance and disability by heightening pain-related acceptance. Newer third-wave therapies such as Acceptance and Commitment Therapy (ACT) target exactly that [36] and have been shown to create improvement within this patient group [40] [41] [42] .
Limitations
Several limitations should be considered in the interpretation of the results. First, the preliminary nature of the study warrants attention both with regards to sample and design. A convenience sample recruited for a mindfulness intervention may differ importantly compared with a consecutive cohort. Likewise, details on the participants were lacking in the current study, making it difficult to judge the generalizability of the findings. Further, the cross-sectional design is a limitation in itself as judgments on causality cannot be made. Indeed, other relational patterns of the included factors should be investigated. Therefore, these findings need replication and ought to be investigated using longitudinal and more sophisticated designs with larger samples. Second, the data consist only of self-report measurements, making them vulnerable to bias. However, selfreport measurements also have the advantage of being an accessible way to get insights into, for example, cognitions. Third, the available variables only allowed us to investigate the first and more cognitive steps of the FA model, and thus there is no integration of variables related to pain-related outcomes such as depressive symptoms and pain-related disability. For future studies, an integration of more of the variables from the FA model and a larger sample size would make room for some weightier testing of the model. In a similar vein, it would be desirable to replace some of the scales. For instance, the SF-36's subscale of bodily pain consists of a combination of pain severity and pain interference, which may alter the associations with pain-related acceptance and other psychological constructs. Hence, a more pure measurement for pain intensity is recommended for future testing. Likewise, the use of a more established and well-validated scale for fear of movement would also have strengthened the findings. Fourth, even though the mediating effect of pain-related acceptance was large, the original effects of pain on pain catastrophizing and pain catastrophizing on fear avoidance beliefs were small. Hence, pain-related acceptance is a major mechanism within these particular relationships, but the strengths of the original relationships of the model are not major, suggesting that other unknown factors play a bigger role in explaining both pain catastrophizing and fear avoidance beliefs among chronic pain patients.
Conclusions
This study adds new tentative evidence on pain-related acceptance as a potential mechanism and thereby a driving force of the key cognitive relationships that are suggested to be related to the development and maintenance of chronic pain according to the FA model. This enhances the insight into these processes and the model and, further, tentatively points to pain-related acceptance as being very relevant for treatment initiatives. These findings need replication in longitudinal studies investigating the role of pain-related acceptance and other potential mediators within the full FA model over time.
